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ABSTRACT 


This study was conducted in an attempt to evaluate the 
role of physical factors in the evolution of land use in the 
valley of the Bow River within Calgary. A major aim of the 
Peseatcloe was Us erece che’ evolutron of tandruse*In*the study 
area from the establishment of the settlement in 1875 
until the present. 

The major characteristics of slope, water sup,ly and 
surficial deposits were examined for tneir role in facil- 
itating or restricting urban development. The Bow River is 
subject to flooding and this has affected land use in the 
ViCINnIcy of the’ channel.” Slope instability is an” important 
problem for development in one section of the study area. 
Railway facilities have been provided on the gentle slopes 
of the valley flats and have played an important role in the 
evolution of industrial and commercial land use. 

Industry and recreation and open space have been affected 
LO ea Greater extent bY the physical character Of the valley 
than any other elements of the land use pattern. Industrial 
location questionnaires were used to determine the major 
Giver cal and Gconcmic benefits accruing From a site in the 
study area. 

Physical factors have exercised greater influence 
iogreowy, —irougm tieutransportation pattern than by their 
direct effect on land use. It has been recognised, however, 
Rictemehiyeouler Pactors, Other than physical factors have 


combined to influence the development of land use. 
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CHAPTER 


INTRODUCTION 


The most distinctive pnysiographic unit within the 
present boundaries of the city of Calgary is undoubtedly 
the valley of the Bow River. Although restricted in width 
towards the northwest and southeast, the steep-walled, 
flat-bottomed valley opens out in the heart of the city 
and has been the nucleus of urban development since the 
first settlement.was established in 1875, It is the, purp- 
ose of this thesis to study the eolution of land use in 
this area and to evaluate the role of physical factors in 
fashioning the present pattern. The balance between 
physical and other determinants of land use will be a re- 
curring theme for it is recognised that the former alone 
have seldom exercised a controlling influence on land use. 
Although attention througt out will be focussed on land use 
in the valley, overall urban development will be borne in 
mind, for the latter has frequently depended on conditions 
in the study area. 

dp otbis thesis, the physical characteristics,.of the 
river valley are held to embrace, 

(1) the degree, location and regularity of slope, 


(2) the availability of river water and groundwater 
supplies, 


(3) the type of surficial deposit, 


(4) the susceptibility of the Bow River to flood, 
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(5S) the susceptibility of steep or undercut slopes to 
mass movement, 


(6) the form of the river valley as a contributing 
factor in air pollution. 


The area under study may be defined as lying between 
the major continuous bluffs on each side of the Bow River 
within Calgary (see Fig. 1). This delimitation includes 
those islands of elevated plateau country which are a 
characteristic of the valley particularly in southeast 
Calgary (see Fig. 2). These plateaux have resulted from 
dissection by shifting stream channels associated with the 
development of the present drainage pattern, Today, there- 
fore, the physiography over much of the study area consists 
of patches of flat land isolated from each other by former 
stream channels. 

To the newly arrived immigrant of today as well as 
to the early explorers, the valley of the Bow River at 
Calgary would appear to be unique among the river valleys 
of Western Canada. This unicity stems from the incision of 
the forerunners of the Bow River and the development of 
extensive valley flats. The contention behind the present 
investigation is that the nature of the valley influenced 
urban development, at least in the past if not still to- 
day. It must be stressed that no defence of any type of 
environmentalism is implied by the concentration on the 
physical nature of the study area. Rather it is felt that 
the river valley offered possibilities for development, 


some more and some less reasonable than those associated 


ta! 


og esqola Insysbaw 10 gape IO oareateaaoue \ 
shamsvom mae | 


attudiutnos s es ySiisv isvEx srt to mrt off (a a 
. Aoljuliog thse nt a0c>63- 


neeawesd patyl as benalted sad yam ybuste 2sbou sss ont 7 


tevit woh eit to sbta nasa ao etteid avounidngs sotsm af 


sebulsnt notistimtfeb 2fdT .(f .oL7 ese) yiep £694 nttdiw 


re 
& 928 doidw yvatnue> vsatsiq bhatsavsle to spaasaillcats | 


7 ‘ y ae F: . 
sesettuvoe oi ylasisoitusq ysllev sft to ottalisy> ape > 


most betlure x oved xusetslq sesdT .(S prt ase) * 
sft sitiw betalsozes zlennsis mseate pat+eide ‘yd nolys 
-sted3 .ysboT ,tusidtea Spenisib ineszeitg edi to peas 


agetanon esis yhute eft to foym 2svo sagnenarsebcl ° 


aemz0%t yd zstito rinses moztt betsfoet bast FsliFt am 29 


és ilow 25 ysbot lo tasipimmt bovixis yiwen mente 


si 

$6 teviA weds edt to ysllav sng , SUD ree! 
evelisv aevia ofit proms satuptay sd oF 25aqgs bine be 
to nolLetont sit moat ometge ytioinu ekAt mero: 
ey 
to jnemaclevseb ans bas 1Seviii wod eft Yo ae >t 
tneasxq Sd? batded nolttiedngs ofT adel? msibiei 
beonaultni yelisav efit to sisten ad+ tart rare 


~ot LLtd2 ton 31 tasq odd oF veer #8 —_ sable 


> ee 9 Fe 5 
. a i ¥ nin ~~ 
g 
ay: ny Ghy ‘. ae - 
- . Tey 


ded tie? at dt red¢eH .eex5 ee oe 


to eave Yas 20 SoAstsh Ga ted beasestes De 
f 


he 


& 


edd fo Aeitsaznesnos sit yd parthunt | 


,damgelevsb 207 wis pe 
7 betetoceses seonds asd eidanoe 


f 


a 7 ee é. 


CALGARY AND THE STUDY AREA 
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Fig. 1. Source: Calgary, City Planning Department 
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Viti eect ner ivi Onment It the vicinity Of Calgary. 
Lande ieeeleardil expression Of the interaction Of many 
POrncessbUu vie present research is aimed at evaluating 
the relative importance of physical factors in the Bow 
KRiversvalley. 

It is also necessary to note from the outset how 
time may have modified or changed the attributes of the 
valley for particular land uses. Especially has this been 
evident in industry where the increased popularity of 
trucking as opposed to rail haulage has had repercussions 
on the site requirements of many industries. 

Although the land use data used in the compilation 
of this thesis are similar to those commonly analysed in 
urban studies, it is felt that their treatment and inter- 
pretation is somewhat different due to the emphasis given 
to physical factors in land use evolution. 

METHODOLOGY 

The approaches used in the solution of the problem 
are summarised below. 
Literature 

Land use literature generally lacks a detailed 
appreciation or How ® physical st aGiors scan cinf uence rurban 
land wsegeither directly, or indirectly, through transportation 
control. .One. pertinent aspect which has received attention in 
recent years@is"rhatr Siu bleodiagvandifiood damages opin ithe 
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under three headings: (1) town planning and geographical 
works; (2) material relating to the study area and the 
city of Calgary; and (3) material on such relevant physical 
problems as flooding. 

(1) Town Planning and Geographical Works 

| In arriving at the right and balanced allocation of 
land among the various urban space using functions, town 
planners emphasize the non-physical determinants of land 
use such as economic, social and public interest values.* 
Established works by Chapin and Keeble give little discus- 
Sion of the importance of physical factors in land use plan- 
ning. Local planning authorities, however, are more aware 
of the physical practicalities of a given site and their 
reports usually include some treatment of the local physio- 
graphy. > Cities plagued by a particular physical problem 
such as flooding afford these problems detailed treatment 
in their planning reports. 

Geographical works dealing with land use lay greater 

emphasis on the role of the physical environment as a land 


use control. This is especially true of studies dealing 


1 F, S. Chapin, Urban Land Use Planning, New York, 
La ty a9. 7 pp. 


L. Keeble. Principles and Practice of Town and 
Country Planning, Second Edition, London, 1959, 338 pp. 
: See for example, Metro Growth Plan, Inter-County 
Regional Planning Commission, Master Plan, Report No. 16, 
Denver, Colorado, 1960, 66 pp. 


& For example, Comprehensive Plan Tulsa Metropolitan 
Area, Tulsa Metropolitan Area Planning Commission, Tulsa, 
LS6 0. 
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with large areas where variations in physiography and 
climate influence land use.” In these works and others, 
however, little mention is made of the availability of 
developable land with regard to the detailed physical en- 
vironment as this affects such matters as thé provision and 
extension of water and sewerage utility systems. Urban 
land use is currently receiving increased attention as the 
fields of urban geography diversify and become more spec- 


ialised. 


(2Y Study Area Material 


Little material directly relevant to the study area 
is available although the city of Calgar. is well docu- 
mented. Early writing on Calgary lacked a 
scientific and objective approach and seems to have been 
essentially concerned with presenting as favorable a 
picture as possible of the city's prospects. This attitude 
is apparent in such works as ‘Calgary ° and the early plan 

for the future development of the city produced by Mawson 


in 1914,’ The former work was prepared to entice emigrants 


= J. W. Maxwell, “Agricultural Land Utilization in the 
Dixonville-Fort Vermilion Area of Alberta, Geographical 
Bulletin, No. 21, Geographical Branch, Department of Mines 
and Technical Surveys, Ottawa, May, 1964, pp. 93-122. 


S. L. Bensusan (ed.), Calgary, London, 1911, 88 pp. 


t T. H. Mawson, The City of Calgary, Past, Present and 
Future, London, 1914, 88 pp. 
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from the British Isles to the rapidly growing community 
and paints a very romantic picture of the opport+ 
unities. The most useful of all the early sources proved 
to be the files of the two newspapers, 'The Calgary Herald! 
and 'The Albertan!, early editions of which were available 
on microfilm. The only academic treatise dealing with the 
early history of the settlement was an M, A. thesis trac- 
ing development from the earliest times until the turn of 
the century. ° 

In recent years the City of Calgary Planning Depart- 
ment has produced studies which were of considerable signifi- 
cance in that they presented the only available statistical 
account of the urban land use pattern.” This information 
proved to be a major source for the discussion of land use 
in Chapter III. However, the above material made little 
reference to physical factors in the development of land 
use and a major purpose of the research was to re-interpret 
the data in the light of the purpose of this thesis. 

Two geological publications deserve mention here as 
they provided background on theevolution of the physio- 
graphy of the study area. Tharin investigated 
the glacial history and Pleistocene stratigraphy of the 


Calgary area and also paid attention to the development of 


: L. H. Bussard, Early History of Calgary, unpublished 


M. A. thesis, University of Alberta, Edmonton, 1935, 135 pp. 


Z See bibliography under the heading ‘Calgary, City 
Planning Department', 
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the present drainage pattern, 1° Meyboom analysed the ground- 
water resources of the thick gravel deposits along the Bow 
River and concluded that these contained excellent reser- 
voirs of water suited to domestic and industrial purposes.?? 
Landslides and soil creep were also studied and it was con- 


cluded that groundwater played an important role in their 


promotion. 


(3) Physical Problems of Development 


The one physical problem with greatest pertinence to 
the present study is flooding. Calgary has a history of 
flooding stretching back to 1884 but accurate accounts of 
the extent and severity of damage are scarce. In recent 


years the flood question has been looked at afresh part- 


eels 


ially with a view to floodplain zoning. The whole 


question of floodplain development has been studied in the 
United States through the University of Chicago.?4 Table 
I presents the results of an analysis of 732 floodplain 


communities in the United States and should be borne in 


ee J. C. Tharin, Glacial Geolo of the Calgary Area, 
unpublished Ph.D. thesis, University of Illinois, Urbana, 
1960 45 1 2. DD. 


P, Meyboom, Groundwater Resources of the City of 
Calgary and Vicinity, Research Council of Alberta, Bulletin 
Sy bdmonton ss 1961% 72pp. 


le Submission of Calgary Power Ltd. to the Royal Com- 


mission Inquiring into Ice Conditions on the Bow River, 
Calgary Power Ltd); Calgary, 1952. 


re Pers COMM sas Ge Martine.Chier. Planner. City 
Planning Department, Calgary, 1963. 


See Bibliography under ‘White, G. F.' 
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mind for the discussion of land use in the study area con- 
tained in Chapter III. Other physical development problems 
such as air pollution have an extensive bibliography but 


are not relevant to the present study. 


TABLE I 


LAND USE ON URBANISED FLOODPLAINS 


URBAN USE NO. OF INSTANCES 
Industries 299 
Central Business Uses 281 
Key Transportation Facilities 206 
Peripheral Areas only 239 
Entire Urban Area LEO 


Source: G. F. White, Ed.: Changes in Urban Qccupance 
of Floodplains in the United States, Depart- 


ment of Geography, Research Paper No. 57, 
University. of Chicago, Chicago,. 1958, p..45 


Field Work: The major part of the field work was 
carried out during the summer and fall of 1963. This con- 
Sisted of the inspection and mapping of the urban land uses 
on base sheets of a scale of 1 : agoa?? Land use recording 
in the most densely built up sections of the valley was 
carried out on foot. Much of the remaining, less inten- 
Sively developed areas could be adequately surveyed using 
a 'windshield' type of approach. No attempt was made to 


record uses above the ground floor where a different use 


was involved as it was felt that these could in no way be 


15 For discussion of the nature and number of cate- 
gories used in mapping see Chapter III. 
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directly explained by the physical characteristics of the 
study area. 

Questionnaires and Interviews: Industry is one of the 
most importarit land uses concentrated in the study area. 
Questionnaires were used to determine the influence of 
physical factors in the development of the industrial land 
use _walley Suuls. useful questionnaires were returned 


attempts were made to glean more specific information by 


personal communication with the source. 


DUM EAT LONS OF STUDY 


As research progressed it was found that certain 
proposed methods of investigation would not be feasible due 
to the amount of time required for their completion. Some 
of these would appear to offer rewarding avenues for re- 
searchedn’ their,own right. 

In. order to describe the evolution of the land use 
DobcetiehLe Whseinitiaily proposed to construct land use 
maps for selected past years. The land use classification 
for these historical maps would have been similar insofar 
ae oss. ote to thal - avjopred far the 1963-field survey. By 
using Henderson's Street Directory of Calgary, land use 
Loews LOGtLed but, aS the owhers and occupiers were 
listed alphabetically, it was necessary to spend consider- 


Solem Jie oli Locating and. recording each address., To have 


16 
For discussion of the content of the questionnaires 


see Chapter IV. 
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completed this approach for other years would have nec- 
essitated a vast amount of time. Because of this, as well 
as the fact that land use development was already well known 
Fromeatnershistorical RGocdeca tt was decided that the pro- 
posed mapping would not be warranted. 

Flooding as a physical problem of development in the 
river valley could not be given the degree of recognition 
originally proposed due to a severe lack of records. Part- 
icularly promising would be the technique of using old 
photographs to plot flood limits and this has been attempted 
within the limits dictated by their availability. A 
detailed analysis of alluvial deposits in the vicinity of 


the river channel would do much to determine accurately those 


areas most susceptible to inundation. 
PRESENTATION 


The results of the present research will be presented 
as follows: 
Chapter i intnoduction, 


Chapter II Physical Characteristics and Associated 
Problems of the Study Area. 


Chapter III Land Use. 
A. The Evolution of Land Use and 
Transportation Patterns in the 


Study Area. 


B. A Description and Analysis of the 
Present Land Use Pattern. 


Chapter IV Industrial Questionnaire Analysis. 


Chapter V Conclusions. 
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Fig. 2. Source: Canada, Dept. of Mines and Technical Surveys 
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AND ASSOCIATED, PROBLEMS OF THE STUDY AREA 


Introduction 


The city of Calgary is located at the confluence of 
the Bow and Elbow rivers where the rolling plains of the 
Western Prairies give way to the more varied relief of the 
Rocky Mountain foothills. Although initially established 
on the floodplain of the Bow River, the city has expanded in 
recent years over the surrounding irregular terrain. The 
most distinctive physiographical feature within the city is 
undoubtedly the steep-walled, flat-bottomed valley of the 
Bow River. In northwest Calgary the valley flats are res- 
tricted to the meander belt of the Bow River as it cuts a 
deep trough between Nose Hill and Cairn Heights (see Fig. 
2). To the south and east these flats are extensively 
developed on the more easily eroded till and outwash deposits 
underlying the area. As is shown on Fig. 2, three flat- 
bottomed tributary valleys join the main valley within the 
study area: Nose Creek, the Elbow River and Fish Creek. 

In the discussion that follows the physical charac- 
teristics of the study area will be treated under the head- 


ings outlined in Chapter ct 


See page l. 


Le 
Slope 

Fig. 1 depicts the continuous valley bluffs which are 
everywhere easily distinguishable on each side of the Bow 
River. These major breaks of slope constitute the boundaries 
of the study area and have resulted from incision associated 
with the development of the present drainage system. Over 
much of the area they are too steep to be built upon and 
Slopes in excess of 30 per cent are common towards the north- 
west. East of the Elbow River junction, however, the degree 
of slope diminishes and urban encroachment has taken place 
in some localities such as northeast Bridgeland and the 
Mills Estate (see Plate 1). 

The study area is characterised by gentle slopes so 
that the surface is flat or gently undulating. Some 
terraces do occur, however, especially near the river chan- 
nel, but their local relief is seldom in excess of ten feet. 
These AdvoneemaL bed from accelerated periods of local down- 
cutting and, although of minor importance for urban develop- 
ment, could be limiting criteria in the designation of flood 
hazard zones. Within the study area the valley slopes from 
northwest to southeast. The decrease in altitude is about 
200 feet, from 3,460 to 3,260 feet where the river leaves 
the area in the southeast. 

To the east of the Elbow River there exists a complex 


system of entrenched river valleys and abandoned stream 


g Pers. comm., H. McCollister, Water Engineer, City 
Engineering Department, Calgary, 1964. 


U3 


channels. > These drained the former Lake Calgary towards 
the south and southeast and gave rise to much localised 
stream erosion in this area. The results of this process 
are manifest today in a broken topography with isolated 
islands of higher land located within the confines of the 
Bow Valley. Although rising some eighty to one. hundred 
feet above the general level of the valley flat, they are 
held to comprise integral parts of the study area as they 
have been: entirely detacned from the surrounding till and out- 
wash plains. Having little local relief their summits are 
reminiscent of the valley flats. 

It will be readily apparent, therefore, from an exam- 
ination of Fig. 2 that the study area possesses one of the most 
extensive tracts of really flat land within the city of 


Calgary. 


Surficial Deposits 

Although the entire study area is underlain by sand- 
stones and shales of the Paskapoo formation, outcrops of 
these early Tertiary rocks are limited to a few occurrences 
along the valley bluffs. In the»vailley these rocks are 
overlain by stream alluvial deposits. This alluvium ranges 
in thickness from zero feet to fifty-eight feet and has an 
average depth of about twenty-two feeke” lt 2s only in 
east Calgary that glacial deposits are found: the dissected 


plateaux or buttes are mantled with a thin veneer of strat- 


: Peeve .-omr ch. “Catgary. A study in Urban Pattern", 
Economic Geography, Vol. 38, No. 4, October, 1962, p. 315. 
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3» Meyboom, op. cit., p. 36. 
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ified fluvio-glacial drift. 

Consequently, the area under study corresponds well 
to the alluvial deposits as mapped by Tharin in 16604" This 
alluvium, deposited in conjunction with the development of 
the drainage system, was derived from glacial deposits of 
Cordilleran origin because the pebble content largely con- 
Sists of quartzite and limestone elements from the Rocky 
Mountains. Generally, these deposits are well bedded and 
well sorted so that the gravel beds exhibit considerable 
lateral consistency. This property has been of importance 
in their utilization as groundwater aquifers and as raw 
materials in the construction industry. Generally, the 
clay content is small so that permeability is quite rapid 
thus facilitating good natural drainage. The percentage of 
fines increases, however, in the vicinity of the Bow chan- 
nel due to vertical accretion and also in the old melt- 
water courses where lagoon development during the abandon- 
ment of these channels facilitated sedimentation of the fine 
content. In these portions of the valley, decreased perm- 
eability due to the concentration of silt and clay part- 
icles results in poor drainage, and marshes are a frequent 


characteristic of the spillway bottoms. 


Water Supply 
An abundant water supply is a fundamental character- 


istic’ of ‘the ‘study area and ‘can ‘be easily provided by, (1) 


gravity flow from the Glenmore reservoir on the Elbow River, 


e ieee in Ope Cit., Map in back pocket. 
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Lo 
(2) direct intake from the Bow River, and (3) groundwater 
from either the Paskapoo sandstone or the alluvial gravel 
deposits. 

Presently the most important source is the Glenmore 
reservoir on the Elbow River, The Bow River has been used, 
however, and the city's original water supply system, 
established in 1891, depended on direct intake from the head 
race of the Eau Clair Lumber Company's dam near the present 
location or the Hillhurst Bridge. ” This system was sub- 
sequently improved and proved adequate when urban develop- 
ment was restricted to the study area. However, growth 
beyond the valley required costly pumping and favored the 
development of a gravity source on the Elbow River. The 
nature and quality of the Bow River supply also made 
desirable the establishment of an alternative source for 
the following reasons:° 


(1) During winter, floating or frazil ice causes block- 
ages in the direct intake system. 


(2) A rapid rise in turbidity is associated with the 
spring break up of ice as well as with heavy summer 
rainstorms. 


(3) Erosion during flood stage can result in channel 
relocation leaving the former water intakes dry. 


Despite these disadvantages, river water is used in 
industrial cooling and gravel sorting and is of adequate 
quality for these purposes.” 

As was mentioned above groundwater supplies are 


obtainable from the sandstone and gravel deposits flooring 


Pers... comm.,.R..0. Boswell, City Engineering Depart- 
ment, Calgary, 1964. 
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See Questionnaire Analysis in Chapter IV. 
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16 
the valley. The quality of this water has been considered 
to be generally satisfactory for industrial and domestic 
purposes.?° Groundwater is currently used in Inglewood and 
Bonnybrook as an industrial coolant and in the downtown area 
for air conditioning. The total daily consumption has been 
estimated at some 8,000,000 gallons for these uses,} 
Local valley aquifers were also an important source of supply 
in residential areas prior to the establishment of a municipal 
water distribution system. Reserves are greatest near the 
Bow River, where continual seepage replenishes the aquifers, 
and in the bottoms of the meltwater channels. The low 
average annual precipitation of 16.87 inches makes the gravel 
deposits further from the channel less reliable sources, 
Nevertheless groundwater constitutes an important natural 
resource in this semi-arid region and Meyboom concluded that 
reserves were adequate for present and future industrial 


requirements. ?¢ 


Flooding 


Flooding as a problem for urban development has not 
commanded widespread attention in the past despite a long 
history in the study area. It will be obvious when the 
history of flooding on the Bow has been sketched that this 
factor has not been instrumental to a great degree in shap- 
ing the present land use structure except in the vicinity o 
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remain vacant. 

Three types of flooding characterise the study area. 
In winter, due to the damming of slush ice in open water 
against barriers in the channel, high backwater stages can 
occur even with the normally low winter discharge.+? second, 
spring flooding due to overbank discharge can result from 
one or more of the following factors: rapid snow melt in 
the watershed upstream; extremely heavy rainstorms or ‘cloud- 
bursts's; and high groundwater levels already present in the 
vicinity of the city, especially after a rapid thaw. Third, 
high groundwater levels after the spring thaw or in excep- 
tionally wet years may result in some basement inundation. 

Winter flooding is not so catastrophic and does not 
attain the same dimensions as spring flooding despite its 
greater frequency.-* The highest backwater stage ever 
recorded was 12.9 feet above mean low water level registered 
at Bowness on December 3lst, TA pha The record high for 
spring flooding was the seventeen feet reached in 1897 


during the worst flood since the settlement was established 


13 The term backwater refers to the rise of water at 
the head of an ice jam above the summer level of the river 
for the same flow. 
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Newspaper and Calgary Power Company records show 
that between 1903 and 1952 flooding occurred during the 
following winters: 1904-1905; 1906-07; 1907-08; 1908-09; 
SOR eeeo Tie? oF) SILG=77 = 9 26—{27; 1927-28; 1932-333; 1935- 
363; 1937-38; 1938-39; 1940-41; 1941-42; 1942-43; 1943-44; 
1944-45; 1945-46; 1946-47; 1947-48; 1948-49; 1949-50; 1950- 
Say 


=F SULMiLssitour or Gal cary Power Ltd,, op. cit., Part 
2a OGCULGIe sy bw 4. 
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when a flow of 99,000 cubit feet per second was recorded. !® 
At this time sixty fomities were driven from their homes 
and total damage to property was estimated in the region of 


$25,000.27 


Damage would have been greater but for the fact 
that the northern valley flats were then vacant, 

Table II on page 19 illustrates the magnitude and 
frequency of the major spring floods. From photographic 
records (see Plates 2, 3, 4 and 5) and from items in the 
local newspapers it is obvious that the areas inundated by 
spring flooding have been more extensive than those sub- 
jected to winter flooding. Fig. 3 compiled from all the 
available accounts of winter flooding shows that inundation 
due to ice jamming can generally be associated with some 
obstruction to river flow, either man built bridges or 
natural obstacles in the channel such as islands or bars. 
Ice tends to build up behind these to cause a localised 
rise in backwater stage in the vicinity. It might be noted 
in passing that the oft-afflicted Lowery Gardens were en- 
tirely evacuated through pressure brought to bear on the 
residents by the Water Resources Branch of the Provincial 


Department of Agriculture in i940. '° 


aoe e PwLGn oboe yoweceon oc, Dp, 9G. whis compares to 
an «average flow of 3,247 c.f.s. 


17 <tpid, Part 2, Section 4, p. 9. 


18 Pers. comm., G. Underhill, Provincial Water Res-~ 
ources Branch, Calgary, 1963. 
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MAIN SPRING FLOODS ON THE BOW RIVER 


DATE DISCHARGE (cubic feet per 
ae second) 
1884 (unknown) 

June 1897 99,000 (estimated) 

July, 1902 90,000 (estimated) 

June 26, 1915 39,750 

June 3, 1929 46.700 

FEES Ay LB, 38 700 


Source: Department of Northern Affairs and National 
Resources - Water Resources Branch, Calgary. 


Table II illustrates the absence of serious flooding 
in recent years. Thus there has been no deterrent to urban 
encroachment onto land that is subject to inundation. The 
recent infrequency of major floods can in part be explained 
by the progressive development of the Bow River for hydro- 
electric power, These upstream dams affect 20 per cent of 
the watershed west of the city!” When it is remembered 
that potential floodwaters in the form of snowmelt and 
rainstorms are more important in the mountains and foot- 
hills, the degree of protection provided is undoubtedly 
greater than that proportionate to one-fifth of the drain- 
age basin for storage dams are restricted to these areas 
of high floodwater generation. Despite widespread con- 
troversy as to their ee ee ears seem to have had 
two major consequences. First, as demand for and supply of 
electricity is just as great if not greater in winter than 


in summer, winter flow is now maintained at a higher level 


19 Pers. comm., T. D. Stanley, Production Superin- 
tendent, Calgary Power Ltd., Calgary, 1963. 
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with a subsequent increase in flood hazard. Second, due to 
their combined storage capacity they have reduced the spring 
flow peak that is experienced in the city. It has been 
estimated that this storage capacity would take 20,000 c.f.s. 
off a repetition of the 1897 Flood ro However, should a 
flood of such magnitude occur again heavy damage would still 
be experienced in a broad belt from the Canadian Pacific 
Railway northwards to the foot of the valley bluff. Although 
Calgary Power Limited maintains that storage on the tribu- 
Cariestis surticitent! torabolishiablbrisksaofitheir flooding, 
the main stem of the Bow remains largely unprotected, “+ 
In these circumstances the exact location of a rainstorm 
affects the probability of inundation downstream with the 
hazard increasing when ‘'cloudbursts' occur in areas possess- 
ing no storage capacity. This is important because an 
analysis of the causes of the Bow River spring floods shows 
that these localised downpours are of great significance. 
For example, the flood of June, 1915, was primarily due to 
heavy rainstorms in the watershed upstream during the 
period June 24th to 27thii>* 

In 1952 a report by Calgary Power Ltd. suggested the 
construction of an additional dam and a complete levee 
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system if all risk of inundation was to be abolished. 


Except in east Calgary these levees were generally installed 
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Calgary Herald, microfilm for Juffe, 1915. 
23 
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ubmission of Calgary Powér Ltd., op. cit., Part IV, 
Sectigm la. Dae. 
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a1. 
wherever the river bank was less than fourteen feet above 
mean low water mark and are held to provide adequate pro- 
Lectdongagainsite dischargesiofeupsto 50,0000 .f<ise- Besides 
its effect as a regulating pond, the new Bearspaw dam traps 
ice formed above it and therefore reduces possible back- 
stage downstream. However, the fourteen mile stretch of 
channel between the Bearspaw dam and the study area permits 
further ice jamming to occur so that yet another dam has 
recently been advocatedrs* 

The City of Calgary has also been active in the 
fieldcof flood investigation.©o*A series of studies is» cur- 
rently being undertaken to determine precisely those areas 
subject to inundation with a view toward possible enact- 
ment of special zoning legislation. ~> In the past, how- 
ever, little consideration was afforded to flooding as a 
possible development hazard and William Pearce stated in 
1924 that 25 to 40 per cent of the valley should never 
have been developed. ~° He predicted that someday a heavy 
price would have to be paid for this ‘mistake’. That day 
has still to dawn but although forty years have passed 


there is no adequate guarantee that such an event is im- 


possible. 


SLOP Lister Ley: 


Slope instability is a minor problem which can affect 


land use along the steeper valley bluffs. The problem is 
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Bow River Story. A series of articles published 
by The Albertan, Calgary, 1960. 


bers, Goling, I, D> Stanley, Calgary, 1963. 
Pers, COlm,, Hs McCollister.,. Caligqany.jel963. 
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22 
particularly severe in the Crescent Heights area where the 
most recent slide occurred in 1960. In this area alone, 
since 1948, some $500,000 have been spent on remedial 
measures.~’ 

Slides in the study area seem to result from three 
factors all of which lower the shearing resistance of the 
slope: rapid increase in piezometric head due to increased 
percolation in spring and early summer; deterioration of 
slope material due to frost action; and the presence of 
lenses of sand and gravel retaining water which acts as a 
lubricant, 7% The end result of these factors is a down- 
ward movement of material leaving crevasses and scars at 
the side and top of the slide area. The presence of water 
may cause the slide to turn into a slurry or mudflow at 
its toe. Such a transfer took place in 1960 and The 
Galgery Herald for July 25th reported that ‘since April a 
ten feet high mound has covered one section of the (dwell- 
ing's) backyard and surrounds the garage' (see Plate 6). 
Some houses in the vicinity of Crescent Heights had been 
moved after previous slides. 

Attempts to stabilise the slope through colonisation 
by vegetation have met with little success, largely due to 
the frequency of movement. More successful but rather un- 
Sightly has been the dumping of sand and gravel in an 


attempt to increase permeability.°” Such mass wastage can 
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Verse eonm., H.. Soothman, Superintendent, Cicy 
Parks Department, Calgary, 1963. 
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23 
readily be seen to affect both the top, through subsi- 


dence, and the bottom, through accumulation, of the slide 
area. 

Virtually every place along the Bow River where the 
steep valley walls are composed of relatively impermeable 
material is a potential slide area and the danger is accen- 


tuated where the river is actively engaged in undercutting. 
Air Pollugion 


Some atmospheric pollution is characteristic of the 
study area and results from temperature inversions and 
windy conditions. The former are frequent in river valleys 
and result from the downward drainage of denser cold air 
from tne VvValleéyesides,.  Ihey favor air pollution.for dust, 
smoke and fumes are unable to escape upwards. Winds of 
hoon velocity jresult-in deflation of the: surface deposits 
and this is especially common in areas where construction 
has laid bare the surface. Thus there exists a tendency 
for westerly winds to channel dust through the study area 
particularly during periods of dry weather, 

Generally, however, atmospheric pollution is not a 
serious problem in the study area as the prevailing wind 
is from the west and industry is strongly concentrated in 
the east and southeast. Another favorable factor is the 
high percentage of ‘clean’ industry that characterises the 


industrial structure of Calgary. 
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Plate 1. Residential development on the 
valley bluff, north Bridgeland. 


BY COURTESY OF CALGARY POWER LTD. 


Plate 2. Looking north towards Langevin 
bergqe 2urang the rloca of LY02% 
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BY COURTESY OF CALGARY POWER LTD. 

Plate 3. Looking north from Bow Marsh 
Bridge towards Hillhurst from 
the south bank of the Bow during. 
the flood of 1902. 
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BY COURTESY OF CALGARY POWER LTD. 

Plate 4. View north at the southern approach 
of Bow Marsh Bridge from the south 
bank of the Bow during the flood of 
Ro Ae 
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Plate 5. 


BY COURTESY OF CALGARY POWER LTD. 
Looking northeast at houses on 
east side of Fourth Street East 
auringecne=.lvooa of" L202; 


Plate 6, 


Slide area near Crescent Heights 
showing the bare slope. Note 
encroachment of deposits near the 
house in the middle distance. 
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LAND USE 


A, THE EVOLUTION OF LAND USE AND TRANSPORTATION . PATTERNS 


IN THE STUDY AREA 


Introduction 


The aim of this section is to trace the history of develop- 
ment in the study area bearing in mind the physical nature of 
the valley as discussed in the preceding Chapter. It is 
important to stress at the outset that, until the 1920s, 
the history of Calgary was essentially that of the study area 
because the city was then largely contained within the river 
valley. Subsequently, development extended beyond the valley 
confines to the higher benchlands. A minor theme in the dis- 
cussion below will be the relationship between growth in the 


valley and that elsewhere within Calgary. 


Historical Development 


Initial interest in the Calgary area may be attributed 
to the physical Pe ren of the study area. The sheltered, 
well-watered valley of the Bow River favored wildlife and was 
used as a wintering ground by the plains buffalo. The area, 
therefore, attracted the local Indians and, in the 1860s, 
there grew up an illicit trade in whisky conducted from 


Montana.» It Was,in an endeavor.to.control.theswhisky, trade that 
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25 
the North West Mounted Police erected a fort in 1875.7 

The police fort, constructed by the I. G. Baker 
Company, represented the first permanent white settlement 
in the area and was located on a portion of elevated ground 
west of the confluence of the Bow and Elbow rivers. 

Shortly after the erection of the fort, the Hudson's 
Bay Company built a trading post and by 1881 the settlement 
had a population of seventy-five persons. Atwthisvtime 
Calgary consisted of the Hudson's Bay Company's store, an 
I, G. Baker store, the residence of the commanding police 
officer and the company barracks as well as some cabins 
used by men engaged in transportation between Fort Benton 
in Montana and Edmonton. All of these structures were 
Situated to the east of the river confluence in Section 14, 
Township 29, Range 1, west of the Fifth Meridian. The 
land to the west of the Elbow River was used by the police 
for stabling and grazing purposes around the fort. In the 
years immediately following, the work of the police proved 
so successful that the detachment was reduced to ten men 
and trading became the mainstay of the new settlement. > 

Undoubtedly the major factor in the settlement and 


the subsequent great agricultural expansion of the early 
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Municipal Manual, City of Calgary, Calgary, 1964, 
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: Po Jde"Smith, General Plan of “Calgary;j"Unpublished 
manuscript. City Pianning Department, Calgary, .1958,.p. 5. 
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twentieth century was the decision to use the valley of the 
Bow River for the transcontinental Canadian Pacific Railway. 
This decision was prompted by the presence to the west and 
northwest of Calgary of hilly regions through which it would 
have been extremely difficult to run a ct gone Nt The new 
settlement was also selécted as the Canadian Pacific Rail- 
way's major maintenance centre for the western section of 
the prairie region. The transcontinental railway eventually 
reached Calgary along the valley flat from the east on 
August 28, 1883 and almost overnight the settlement became 
the distribution centre for a vast area of southern Alberta. 
In later years the relationship between valley and railway 
location was greatly consolidated with the construction of 
INGdUStrial Sidings. and of “branch lines to service the rich 
agricultural hinterland. These facilities were all provided 
on the valley flats. The absolute dominance of the study 
area in the development of the transportation network was 
further strengthened with the introduction of the Canadian 
National Railway system in Wewaccinaas 

The presence of the Canadian Pacific Railway has had 
two major consequences for development in the study area. 
The Company was, firstly, responsible for an actual change 
in the location of the townsite. Having acquired rights to 
every odd numbered section along its right-of-way, the 


Company's station, the post office and freight warehouses 


ECLeweCOlis, 0» rerKkel, FPuplic Kelations Officer, 
Canadian Pacific Railway, Calgary, 1963. 
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were all established west of the Elbow River in Section 15. 
These structures acted as a magnet to other commercial 
development and it was around this nucleus that there develop- 
ed the central business district of today. ° Secondly, the 
railway company was responsible for industrial and residential 
development being strung out tenuously to the southeast along 
the axis of the Bow River. This pattern of growth was first 
initiated as the result of the Ogden Agreement of 1911 be- 
tween the Canadian Pacific Company and the city of Calgary.’ 
Under this the major repair work for Alberta, British Col- 
umbia and Saskatchewan was to be carried out at Ogden in 
southeast Calgary on Company owned land and the railway shops 
were commenced in that year. The Canadian Pacific Railway 
Company also agreed to lay out land for housing at Ogden 
and Ceepeear while the city agreed to provide street car 
facilities between these new subdivisions and the urban 
centre located some five miles to the northwest. A strong 
relationship between industrial location and railway facil- 
ities resulted in the early concentration of industrial 
premises on the valley flats of the study area. 

As ranchers and homesteaders moved into the west- 
ern prairies, the town, as it was from 1884, grew rapidly 
and some reflection of the prevailing optimism may be 


gauged from the establishment as early as 1885 of the Cal- 


SincnmOO ysl te) De Lo. 
Pers. comm., J. Merkel, Calgary, 1963. 
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gary Board of Trade.° At this time the town had a pop- 


ulation of aboutone thousand and was entirely situated on the 
valley flat between the railway tracks and the Bow River.” 
The impetus given by the railway to agricultural 
expansion is reflected in the nature of the early industrial 
establishments. These were basically concerned with the 
storage and processing of grain and livestock and were 
located on the valley flat in close proximity to rail and 
warehousing facilities. Even today, these industries to- 
gether with the petroleum industry constitute the most 
distinctive elements in the industrial structure of the 
city. The first meat packing plant was established in 1890, 
teecetire. wiouremit|) ifeleo], the first brewery in 1892, 


ae Side by side 


while the Calgary stockyards opened in 1903. 
with this industrial growth there occurred a proliferation 
in the number of construction and business firms required 

to service the growing town and its expanding agricultural 
hinterland. 

The limited amount of historical mapping from street 
directories that was undertaken makes it possible to provide 
a reasonably accurate picture of the land use structure of 
tae sGieey tOn 1904," It will be readily apparent from Fig. 4, 


that, at this date, the built up area was entirely restricted 


to the valley flat. The commercial district consisted 
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Fig. 4. Source: Henderson's Street Directory 1904 
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essentially of a strip along Eighth Avenue from Third 

Street East to Fourth Street West. This Avenue was the 
major west-east axis of development although some commercial 
premises were located along Seventh and Ninth Avenues. A 
minor concentration existed along Centre Street in the vic- 
inity of the intersection with the major axis, Eighth 
Avenue. Industrial development was essentially concentrated 
to the west of the Elbow River along the avenues immediately 
north and south of the railway tracks. Some scattered in- 
dustrial pockets, however, were located to the east of the 
river junction in the district now known as Pearce Estate. 
Both the commercial and industrial areas showed a marked 
orientation parallel to the railway and their origin and 
development were largely governed by the location of the 
Canadian Pacific Railway's tracks and facilities such as the 
station and freight office. Surrounding both these zones 
residential areas spread out over the valley. Although less 
densely settled to the south of the railway, the residen- 
tial area extended almost to the foot of the delimiting 
valley bluff. Development to the north of the track 
encircled the downtown area and at several points reached 
the south bank of the Bow River. Density of development, 
however, decreased with distance from the commercial area. 
Some residential growth remained on the site of the orig- 
inal settlementto the east of the river confluence. The 
northern valley flat had no urban development and in 1904 


was used as farmland. 
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When hig. 4. 1s Compared with Fig. 5, it is .obvious 
that the basic elements of the present land use pattern were 
firmly established by 1904. Development in the intervening 
period has generally confirmed and extended the early land 
use pattern. Commercial and industrial zones show the same 
preferred west-east orientation associated with the railway. 
The residential area, although greatly expanded and presently 
covering the surroundinc benchlands, still exists 2ssentially 
as a concentric zone around the downtown core. 

As a result of the phenomenal agricultural expansion 
of the early twentieth century, a land boom occurred in 


ue Although much of the 


Calgary during the period 1908-12. 
subsequent subdivision was speculative in character, pop- 
ulation increase was rapid. The decade between 1901 and 
1911 witnessed a tenfold population increase from 4,091 


inhabitants to 43,704 (see Table III below). 


TABLE IIIf 
POPULATION GROWTH WITHIN CALGARY 1884 —- 1964 


YEAR POPULATION 
1884 506 
1901 4,091 
1911 43,704 
1921 63,305 
1931 83,761 
1941 88,904 
1951 129,060 
1961 241,675 
1964 294,924 


Source: Dominion Bureau of Statistics and Civic Census 
Reports. 


Le A, G. Dalzell, Urban Development _in_Canada_and its 
effect on British Immigration, unpublished presidential 


address to the Town Planning Institute of Canada, 1930, 11 pp. 
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The proposed development was based on a grid iron 
street layout which was superimposed on the valley regardless 
of physiography and the railway pattern. Only in Mount Royal 
was any consideration afforded the natural contours of the 
land and this area remains a high class residential neigh- 
bourhood. The proposed method of subdivision was subsequent-— 
ly adopted and has given rise to access difficulties for 
many firms in the valley. Underpasses and rail crossings 
have become necessary and have reduced the efficiency of 
the circulation system. The extent of the boom is reflected 
by the fact that the number of building permits issued in 
1912 was not surpassed until the 1950s when the second 
great land boom was well under way.t? The land boom tended 
to produce piecemeal growth in later years for, as the 
entire valley area was under subdivision, development could 
not be guided to a particular district. 

The boom period eventually collapsed in 1912 and the 
succeeding thirty to thirty-five years were characterised by 
slower growth, Although the population doubled between 1911 
and 1941, these years were characterised by periods of 
relative, if not actual decline. Between 1931 and 1936, the 
population decreased from 83,761 to Bantoge-e These years 


were also marked by an increase in municipal taxation rates 


to pay for the enormous water and sewerage networks 
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constructed to service the proposed subdivisions of the 

boom period. This factor contributed to the growth beyond 
the city of the satellite suburban communities of Bowness 
and Montgomery. These northwestern valley settlements were 
linked to the city along the valley by street car under the 
Shouldice Agreement. +“ The decline in construction within 
the city during this period may be grasped from the fact 
that only 772 building permits were issued in 1915. This 
figure represents a significant decrease over the 3,843 per- 
mits issued in 1912 when it is remembered that the population 
had risen some 20,000 in the interim,?°? 

Nevertheless it was during this period of mixed 
fortunes that the petroleum and allied industries arose in 
the valley where suitable flat land and rail facilities were 
easily available. The discovery of oil in the Turner Valley 
area lea to the construction of the city’s first’ oil refinery 


16 It was not until the Leduc and 


uf Gast Calgary in 19z2, 
subsequent discoveries of the 1940s, however, that the pet- 
roleum industrial complex assumed major significance. Since 
then another oil refinery, major petrochemical plants and a 
whole array of service industries have located in the valley. 
The former have been largely located out of considerations of 


flat land, ease of transport and water supply, while the 


latter find it advantageous to be sited in close proximity 


ie Pers. comm., J. Eastwell, Research Planner, City 
Planning Department, Calgary, 1963. 
Ea 


eS EbddAgtiet sleeeeturner valley is, Located, some, tharty 
miles to the southwest. 
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to their customers. The effects of the oil boom are best 
seen in the great influx of population. Between 1951 and 
1961 the population of the city almost doubled from 129,060 
to 241,675 inhabitants (see Table III). Calgary has also 
emerged as the administrative centre of Canada's petroleum 
industry and this has been reflected by an upsurge in office 
construction in and around the central business district. 
The associated service, maintenance and supply industries 
have helped diversify the industrial structure of the city 
and have provided a broader and sounder economic base. To- 
day there are about 400 such firms with their headquarters 
in the city and these are heavily concentrated in the study 
Aa evi The supreme importance of the petroleum oriented 
industry to the city may be judged from the following fig- 
ures, +8 Meseq on the i9cO city population of 235,000, it 
was estimated that this complex accounts for one-eighth of 
the population, one-fifth of the employment, one-sixth of 
the homes, one-third of the telephones, one-quarter of the 
school enrolment and one-sixth of all automobile registr- 
ation. 

The phenomenal urban growth of the 1940s and 1950s 
has been accompanied by an increase in the value of build- 


, | fourteen _. 
ing permits.from av million dollars to around one hun- 


19 


dred million dollars between 19438 and 1958. The expand- 


if Pers. comm., K. Ford, Industrial Development Co- 
ordinator, City Industrial Development Department, Calgary, 1963. 
8 
; 'fThe Calgary Herald',Calgary, September, 1961. 


P, J. Smith, Land Use Patterns in the City of Cal- 
gary, unpublished paper read to the Canadian Association of 
Geographers, Edmonton, 1958, p. 6. 
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ing construction industry=is Targely bocdated in the study 
area where the gravel deposits constitute an excellent source 
of raw materials for the manufacture of building materials. 
These bulky raw materials are costly to transport so that the 
processing plants are generally close to gravel pits. 
Timber processing firms also locate in the study area close 
to railway facilities. 

The above discussion has shown how the transportation 
pattern in conjunction with valley form has frequently 
shaped the nature of development in the study area. It is to 
a description and analysis of the present land use that 


attention. will now be focussed. 
B A DESCRIPTION AND ANALYSIS OF THE PRESENT LAND USE PATTERN 


Introduction 

Although an examination of land use in the study area 
is the principal objective of this section, some account will 
be taken of the entire urban area. Wherever pertinent, the 
physical characteristics of the valley will be emphasized as 
determinants of land use. 

information on the distribution of land uses on a 
city-wide basis was derived from the Planning Department of 
the City of Calgary which has mapped the entire urban area 
Cnma soa lesed, Leinch to 400 feet... A. municipal report, 
dated 1956, deserves special mention as it presents a de- 


tailed statistical breakdown of land use detane® This 


ge Report _on Land Uses within the City of Calgary, City 
Planning-Department, Calgary, 1956, 50 pp. 
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Fig. 5. Source: Smith, Calgary: A Study in Urban Pattern. See Bibliography. 
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report is modelled on Bartholomew's research on urban land 


use and although somewhat out of date, provided a valuable 


2 


source of material. 


The 


land use classification used by the municipal 


planning department was adopted for the field survey in 


order to obtain some degree of standardisation. However, 


as industry constitutes an important use in the valley, 


this element of the land use pattern was broken down and 


mapped in detail. The following classification was adopted: 


OynaNPBPWHE 


The 


(a) 
(b) 
a) 
(d) 
(e) 
Cf) 


Business and commerce 

Single and two family residences 
Multi-family residences 

Industry 

Parks and open space 

Public, cultural and educational facilities 
Vacant land 

Transportation facilities. 


industrial category was subdivided as follows: 


Mining 

Agricultural processing 
Mineral processing 

Wood processing 
Manufacturing 22 
Wholesaling = 


In the discussion below the major land use categories 


are dealt with under separate headings. 


Business and Commerce 


As was seen in the previous section the central bus- 


eal 
Cambridge, 


H. Bartholomew, Land Use in American Cities, 


MasonpeLnsso Ff lLISepp. 


As its site requirements are frequently similar to 
those of industrial premises, wholesaling has been considered 
an industrial use. 
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iness district is located in the valley and has grown up in 
the vicinity of the Canadian Pacific Railway station. The 
juxtaposition of the railway and the business district emph- 
asizes the necessity in former days of adequate transportation 
facilities to serve all enterprises alike. Today this need 
has been largely replaced by a complex interdependence of 
business and commercial organization and the labour market 
attraction of a central confederation of interests. In re- 
cent years, it has been these economic advantages that have 
accounted for the continued presence of the business district 
in this areaeiwalodayerie cis .lrIClsdrsplays “a distinct 
elongation in an east - west direction along Seventh and 
Eighth Avenues between Third Street East and Ninth Street 
West. Western extension to avoid the older, more dilapidated 
eastern zone has been a recent feature in the development of 
the central business district (see Plate 7). This expans- 
Sion has occurred through the provision of many administrat- 
ive otfice Bualdingsevandearecai. Show, rooms. = Thescendency to- 
wards a pronounced linear business district has to some 
extent been combatted through growth to the north. Auto- 
mobile show rooms, used car lots and office construction 

have been the principal elements behind development to the 
north of the former downtown core (see Plate 8). Although 
some central district retail uses have infiltrated to the 
south of the tracks, the railway can be taken as the effect- 
ive southern boundary of the district. However, as Fig. 5 


illustrates, linear extensions of the business district can 
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Plate 7. Looking towards the central 
business district from the west. 
Note the recent office construction. 
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Plate 8. New office towers in the north 
Of whe central business: district. 
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be related to the major thoroughfares entering the downtown 
area, for example Centre Street and Fourth and First Streets 
West. 

In 1956, approximately one-third of the total commer- 
cial area of the city was located in the central business 
district.°> The remainder, although exhibiting a scattered 
distribution, was essentially concentrated along the major 
arterial routes. This has given rise to the development of 
a series of linear commercial strips with localized concen- 
trations where two such streets intersect. These strips 
although especially characteristic of thoroughfares in the 
newer areas, are also found in the study area long Seven- 
teenth Avenue Southwest and Ninth Avenue east of the Elbow 
River (see Plate 9). Dispersed commercial development of 
the corner store variety is found among the older areas of 
the valley and is less frequent in the more recently devel- 
oped subdivisions. The trend here is towards the regional- 
isation of retail uses in planned shopping centres. 

The presence of the railway and its tentacular effect 
on early development provides the only link between the 
physical nature of the study area and its commercial pattern. 
This indirect relationship, as will be shown below, is one 


that is not restricted to commercial land use. 
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Residential Use. 


Almost all of the residential development arising 
from the post 1945 boom was accommodated by single family 
residences in new subdivisions out of the river valley. 

Only in the extreme northwest and southeast of the study 
area, where there was still some vacant land, did any sub- 
stantial growth take place. This new construction in areas 
such as Bowness and Lynwood contrasts markedly with the 
remainder of the residential development in the valley for 
much of this is thirty-five to forty years old (see Plates 
10 and 112 

Eronmeansexemination of Fig. 5 it is possible to 
divide the study area into four zones on the bases of 
residential characteristics. These are, (1) the area en- 
tirely enveloping the central business district west of the 
Elbow River where much of the housing is of pre-1912 
vintage, (2) the area east of the Elbow where residential 
enclaves are scattered among industrial and commercial zones, 
(3) the northern valley east of Tenth Street West character- 
ised by relatively old but generally well maintained houses, 
and (4) the area west of Tenth Street on the northern valley 


flat where the most recent development has occurred. 


(1) Géntral susiness District Envelope 


This area extends around the downtown area, north- 
wards to the Bow River and southwards to the bounding valley 
bluff. It is the area having the oldest dwelling units, many 


of which on the periphery of the central business district 
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Plate 9. Strip commercial development along 
Seventeenth Avenue South West. 


Plate 10. The recent residential subdivison 
of Lynwood incorporates crescentic 
street design. 
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Plate 11. Older residential development in 
east Calgary. 


Plate 12. Invasion of incompatible uses 
among the older residences north 
of the central business district. 
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have undergone conversion to multi-family use. The result 
is the presence of a zone of relatively high population 
density so that the average gross density is 18.5 persons 
per acre as compared with the city average of 10.2 persons.“ 
The area is also susceptible to invasion and succession by 
such incompatible land uses as commerce and industry (see 
Plate 12). Urban blight and physical obsolescence prevail 
among many of the dwelling units, particularly those closest 
to the downtown area. This is the area frequented by recent 
immigrants, minority ethnic groups and families in the lower 
income brackets. However, residential deterioration is not 
so marked south of the railway tracks where recent apartment 
construction has done much to restore the livability of the 


25 
area. 


(2) East Calgary 


Here residences are found in pockets among incom- 
patible uses such as industry and railway facilities. These 
pockets were stimulated by the need for low cost residential 
areas to be located in close proximity to industrial develop- 
ment. Also such special factors as the Ogden Agreement of 
1911 favored the establishment of these enclaves. Subsequ- 


ent industrial expansion has resulted in the isolation of 


these areaeeee Many of the characteristics discussed above 
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ae Idem, A Preliminary Report on Urban Renewal in the 
Ciey U eediadny pacity er lanning lepartment, Calgary, 1959, 


pp. 14-16. 
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in conjunction with (1) are repeated in east and southeast 
Calgary, In addition, the indiscriminate adoption of the 

grid iron pattern of subdivision contributes to the deterioration 
of the residential environment as there is little segregation 

of traffic. However, where they are remote from through 

traffic, these zones have maintained some of their original 
charm, for example in the north of Pearce Estate (see Plate 

13). Any new residential development that has taken place 

has been in-filling so that many of these pockets are 


characterised by a mixture of dwelling styles.~’ 


(3) The Northern Valley Flat East of Tenth Street 


Dwelling units here are not as old having been 
largely constructed in the period between the two great 
booms. Due to the distance of this district from the down- 
town area, deterioration of the residential environment 
through functional obsolescence has not been so widespread. 
However, some incompatible industrial and commercial uses 
have invaded the area. These are usually restricted to the 
major thoroughfares such as Tenth Street West and Centre 
Street. Dwellinogsunucsuare. Giererore generally better 
than in zones (1) and (2). Today the area is easily access- 
ible to the downtown core so that considerable apartment 
construction has taken place in recent years. Landscaping 


near the river channel in conjunction with east - west 
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Plate 13. In Pearce Estate traffic segre- 
gation preserves the livability 
of this older residential area. 


Plate 14, Well maintained houses in the 
Sunnyside district. 
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thoroughfare construction imparts a pleasing appearance to 


neighbourhoods such as Hillhurst and Sunnyside (see Plate 14). 
(4) Area West of Tenth Street North 


This area contains most of the post 1945 housing 
of the river valley either in new subdivisions, such as 
Parkdale, or around existing nodes as in Montgomery and Bow- 
ness, This area is characterised by single family, low 


density development (see Plate 15). 


Physical Characteristics and Residential Development 


The major importance of physical factors in residen- 
tial expansion lies in the control they exercise over the 
provision of water and sewerage networks. These utility 
patterns are closely tied to considerationsof slope and sur- 
ficial deposits. Servicing is greatly enhanced where natural 
gravity flow existswhile costs are multiplied on irregular top- 
ography or where impermeable deposits are encountered. The 
distribution of water is limited primarily by pressure 
directly proportional to the distance from, and height above 
the source of supply. Modern sewerage systems must take 
into consideration the natural subsurface drainage before 
disposal or treatment plants can be located. 

The flat, lowlying river valley, therefore, favored 
the early establishment of these utility networks. Gravity 
flow from sources on the Elbow River made water distribution 
easy on the valley flat while the underlying sandy deposits 


were excellent for sewage disposal as also was the swift 
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Plate 15. Recent single family residential 
dwellings in Parkdale. 


Plate 16. Light industry in the wholesaling 
G1etmict south of the: central 
business district. 
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flowing Bow River. Direct disposal of wastes to the river 
was customary until the installation of the Bonnybrook 
treatment plant in yoa02c8 

It is no surprise, therefore, that the study area was 
largely developed before the city spread over the more irreg- 
ular terrain above the valley. The provision of water 
supplies in the latter area has been a major obstacle to 
orderly development and necessitates costly pumping. Sewage 


disposal is also complicated by variations in subsurface 


flow due to the presence of many drainage basins. 


LNOuUsStry 


Fig. 6 2llustrating the distributionNar industry with- 
in the city emphasizes the concentration of this type of land 
use in the study area. Within the valley itself, there are 
two major zones of concentration. The first is. located west 
of the Elbow River in a belt surrounding the central business 
district. The second zone embraces all of the valley east 
and southeast of the Elbow confluence. Although the density 
of industrial premises is not as great here as in the cen- 
tral zone, this area possesses the heavier and more import- 
ant petroleum and agricultural processing establishments. 

The central industrial area forms an arc to the north 
of the business district and exists to the south as an 
elongated belt parallel to the railway tracks. This is the 
area that is also characterised by the greatest density of 


multi-family residences indicating that proximity to the 


ae Peres comme, Ce. Use Howarth, City Engineer, City 
Engineering Department, Calgary, 1963. 
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Big. 0. Source: Manufacturer's Directory, Calgary, 
Department of Industrial Development 1963 and Field Work 1963 
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central business district has resulted in the emergence of 
a zone of high density population. Light manufacturing, 
wholesaling and warehousing constitute the basic industrial 
character of this area (see Plate 16). Recent growth has 
taken place westward along Tenth and Eleventh Avenues to- 
wards Lowery Gardens with modern warehouses and lumber in- 
dustries being the major elements in this extension. Prox- 
imity to rail transportation and the availability of flat 
land have played a great role in the recent location of 
Imaustry invsthis "area, 

The district of major warehousing and wholesaling 
activities is located immediately to the south of the rail- 
way tracks in the downtown area. The Canadian Pacific Rail- 
way Company itself has leased parts of its right-of-way in 
this zone to wholesalers requiring rail accessibility. 
Despite the pull towards highway locations arising from the 
increasing popularity of road haulage, this area remains an 
important wholesaling zone. 

Industrial premises in the central manufacturing belt 
are generally old and have suffered from physical deterior- 
ation. More important is the fact that they have become to 
some extent functionally obsolete and unsuited to modern 
methods of handling and storing merchandise. However, be- 
cause of its centrality to the entire urban area this 
district remains important to firms marketing goods and 
services over the whole city. Manufacture of clothing, 


jewellery and printing supplies are other industries favor- 
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ing a downtown location. These frequently occupy space above 
the ground floor and benefit from the proximity of profession- 
al and office concentrations as well as the pedestrian move- 
ment generated by the central business district. 

The downtown industrial district, although character- 
ised by a wide variety of activities, is of secondary import- 
ance and has few of the more important industries in the city. 
This heavier industry, comprising agricultural and petroleum 
processing establishments and their associated ancillary 
trades, is essentially located to the east and southeast of 
the Elbow River (see Plates 17 and 18). This pattern arose 
early in the history of the city for the valley flats facil- 
itated the easy provision of spur line trackage and necessary 
utility systems. The mining of sand and gravel for the con- 
struction industry is also largely concentrated in this zone. 
These industrial groups, so typical of Calgary, all prefer 
location in the study area out of consideration for one or 
more of the following factors: abundant, easily serviceable 
flat land; good rail transportation; ease of water supply; 
and suitable construction raw materials. (see pages 51 —- 55) 

It Deeulesonmucid la poli cy son «une Civy.oneCalgary to 
continue this industrial concentration in the southeast. 

This it has achieved to date through the establishment of 
areas for development as municipal or private industrial 
estates, This policy of planned industrial growth has met 
with much success in recent years and the first two city 


developed estates have been entirely allocated to indust- 
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Plate L/. (View of part of the Calgary stock-— 
Yeudss Nove rail facilities in 
the middle distance. 


Pilate Lo. [Imperial OL] Company refinery in 
east Calgary. 
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rialists.-” 

A minor belt of industrialisation extends northwards 
along Nose Creek parallel to the Edmonton branchline of the 
Canadian Pacific Railway network. Apart from this industrial 
arm there is a marked absence of any major development on the 
valley flat north of the Bow River. Here the more restricted 
nature of the valley did not prove so attractive to indus- 
trialists or railway builders. Consequently, the only est- 
ablishments present to the north Pere Cees oie firms 
such as neighbourhood bakeries. 

In recent years while heavy industry has continued to 
locate along the valley plain, light industry has favored 
establishment on the higher plateau land to the west between 
the Bow River and Highway 2 South (see Plate 19), These 
latter areas have easy access to both road and rail facilities 
and were the sites chosen by the city for industrial estates. 
anesthe 1950s. 

In 1956 some 4.8 per cent of the total developed area 


30 The obvious 


of the city was devoted to industrial use. 
concentration of industry of all types in the study area is 
borne out by the fact that here it accounts for approximately 


28 per cent of the total area of the river valley. 


Physi. calmGhanacteristicssand <industriahb-Location 


Discussion of the relationship between industry and 


MuniedpaleManual-opsechtyy~ per lO 
Report on Land usesin the City of Calgary, op. cit., 
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valley form is held over until the succeeding chapter and 
will be examined in conjunction with an analysis of the indus- 


trial questionnaire, 


Recreation and Open Space 


The valley bluffs provide a valuable source of open 
space for they are generally too steep to be developed. Al- 
though much of this area was formerly wooded, the slopes are 
bare today and it is only in the west that the southern bluff 
is forested to any extent. The only extensive areas that 
could not be considered as open space occur in north Bridge- 
land, Mount Royal and Sunalta, where low density residential 
development has occurred on the gentler slopes. 

Recreationa] use of floodplain land has’ occured on the 
islands in the Bow River channel as well as along the river 
bank east of the Elbow junction, Set aside for recreational 
purposes as early as 1890, Prince’S Island and St. Georges 
Island have been preserved in their natural Seace. The 
latter has been intensively developed and is the site of the 
Calgary Zoological Gardens, Bordering the river channel in 
the Inglewood district, areas have been laid aside for a 
bird sanctuary, golf course and natural parkland suitable 
for such passive forms of recreation as walking and picnic- 
king. The east - west arterial road located parallel to the 
northern river bank has been extensively landscaped and 


contributes to the aesthetic appeal of the area. 


31 Municipal Manual, op, cit., p. 28. 
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Elsewhere in the study area, recreational areas such 
as neighbourhood parks and skating rinks have been established 
as part of total community development. However, these 
facilities, as well as commercial forms of recreation such 
as DOwling alle te soree In No wway related toe the physical 
character of the study area. 

AltheuGn physical factors: such as flooding may have 
had a rolegine tie tasntoning ofthe recreational land use 
pattern along the Bow River, it should be recognised that 
other factors have also been at work. For example, land 
ownership patterns have had a role in the devlopment o1 
such recreational and open space facilities as the Pearce 
Estate to the nortneast of the downtown area. Flooding on 
the other hand was directly responsible for the reversion 
of Lowery Gardens from a low density residential area to 


open space. 


Vacant Land 


Vacant lots tendetosshow two major concentrations in 
EneGiY GLSLrlL bute eet ew ats iS tance wiey are frequent 
on the tmingew Bee eceatr ae oUSIinesswalLstricte where many 
lots have been cleared to make way for temporary parking 
facilities  Gecondly, some extensive vacant tracts are 
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Plate 19. Light industry in the planned 
Highfield industrial estate. 


Pirates Oasec ity Hall complex in east 
Calgary. 
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flat. Here they can be particularly related to the marshy 
areas in the bottom of the former meltwater channels. Also 
the widespread adoption of the grid iron form of subdivision 
has rendered some lots on the steep bluffs incapable of 


development and these remain vacant. 


Transportation Facilities 


As was seen above, rail facilities are entirely con- 
centrated in the study area. Their role in fashioning com- 
mercial and industrial land use has been a recurring theme 
of this chapter and will also be emphasized in the question- 
naire analysis. 

Most of the study area is characterised by a rectang- 
ular street pattern and only in north Bridgeland and Sun- 
alta has any attention been afforded to contours. This lay- 
out has resulted in a lack of traffic segregation in res- 
idential areas and an inefficient circulation system near 
rail tracks and sidings. These characteristics have 
assisted in the spread of urban and industrial blight around 
the downtown area and in the older pockets of development 
@ast Or the Elbow River. It is only in the north that use 
has been made of the valley to effect rapid east - west 
transportation. Here Memorial Drive provides a connection 
along the river from the western extremity of the city to 


Nose Creek in the east. 
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CHAP VE RasLV. 
INDUSTRIAL QUESTIONNAIRE ANALYSIS 


lier ocuction 


From the above discussion it is obvious that indus- 
trial development has been affected to a greater extent by 
the physical nature of the valley than any other element of 
the land use pattern, The questionnaire approach was, there- 
fore, adopted as a means of obtaining a wide variety of data 
concerning the role of physiography in industrial location. 

In order to test the feasibilityof this particular 
line of research, questionnaires were initially despatched 
to fifty firms in the valley. The recipients of this sample 
questionnaire were believed tc represent those industries in 
whose location valley form would have played an important 
role. Agricultural and petroleum processing plants were 
typical of the large space using activities at which this 
questionnaire was generally aimed. 

The 50 per cent return suggested the usefulness of 
the approach as a major line of research. Subsequently, 
industrial questionnaires were sent to 250 firms in the 
valley. These were selected on a random number basis from 
the 316 industries listed in the Manufacturers Directory of 
Coe Gity of Calgary. From this major survey sixty-two 
forms were completed representing a return of approximately 


25 per cent. Altogether, therefore, eighty~seven replies 


ie Manutacturers!Directory,City Industrial Development 
Department, Calgary, 1963, 24 pp. 
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were available for analysis giving a total return of 29 per 
cent from both questionnaires. 

The higher response to the sample questionnaire would 
appear to indicate a greater readiness on the part of the 
more important industries to supply information. This hypoth- 
esis is given weight by the fact that, with a few notable 
exceptions, non-returns were from the smaller type of enter- 
prise. * Replies from the major industries were also more 
detailed and it was evident that in many cases considerable 
trouble had been taken to ensure complete coverage of the 
information requested, Another pleasing trend was the 
frequent intimation of offers of further assistance from 
these larger industrialists. Returns were most heavily 
concentrated in the week after despatch. However, those 
returned after an appreciable time delay were generally more 


complete and proved of greater assistance. 


scope of the Questionnaire 


Copies of both questionnaires are reproduced as 
appendices A and B. It is possible to some extent to cor- 
relate the replies to both surveys as many of the questions 
were essentially similar. In the analysis that follows this 
has been attempted wherever possible. The questions were not 
identical in all instances, however, for it was frequently 
found that replies to the sample questionnaire suggested 


other possible lines of enquiry which were subsequently 


a Company policy prevented Calgary Brewing and Malting 
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adopted. 
The following themes were used in the compilation of 
both surveys: 
(1) the importance of the physical characteristics of the 
study area for site selection, 
(2) the advantages and disadvantages of location in the 
valley, 
(3) flooding as a past, present and future hazard and 
restriction on land use, 
(4) the importance of rail transportation and the poss- 


Lblévsubstitution of other forms of transport and, 


(5) the merits: of industrial concentration in the valley, 
bearing in mind access and possible relocation con- 


siderations. 


RESULTS AND ANALYSIS OF THE SURVEY 


Valley Characteristics and Industrial Location 


The relative importance of valley characteristics in 


Mouuetricd. Location 26 a4) lustrated in Table IV below. 


TABLE LY 


THE TMPORTANCE OF VALLEY CHARACTERISTICS IN INDUSTRIAL LOCATION 
(By Percentage Return) 


CHARACTERISTIC SAMPLE SURVEY MAJOR SURVEY COMBINED 
Flat land 44 26 rT 
Water supply Se Ze 31 
Hadl poroximi, by 44 40 Al 
Surficial materials 16 el 13 
Wind direction 4 -— ii 
Not important 12 46 od 
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The table immediately indicates the greater importance 
of considerations of slope and water supply for those indus- 
tries surveyed in the sample questionnaire. These facts 
illustrate the nature of this survey which was primarily 
directed at the heavier industrial establishments as well as 
those located in close proximity to the Bow River. In con- 
trast, the major survey embraced a much wider range of act- 
ivity including many firms whose location was not dependent 
on the physical nature of the study area. This is borne out 
by the fact that 46 per cent indicated that physical factors 
were not important in site selection. 

It is possible to conclude from the combined reply 
that considerations of slope and water supply were import- 
ant criteria in site selection for approximately one-third 
of all industry. This group comprised the large space and 
water using activities, such as petroleum refining, brew- 
ing and the preparation of construction materials. Avail- 
abdlity of flat land was also an important criterion Jor 
those industries requiring extensive storage facilities. As 
both of these factors are more easily attainable in the 
study area than elsewhere, their effect on the land use 
pattern is apparent. 

The importance of rail facilities proved remarkedly 
constant in both surveys and conveys the impression that this 
remains a critical factor for many types of industry today. 
The processing of agricultural and petroleum products as 


well as the wholesaling of bulky commodities, such as timber, 
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were enterprises whose locations were most influenced by the 
provision of rail facilities. These groups also constitute 
the 8 per cent of the major survey that could not under any 
circumstances substitute road for rail transport. 

The extreme importance of physical factors in the 
industrial land use pattern is immediately evident when it 
is remembered that rail location has primarily been a funct- 
ion of physiography. In fact, one return from north Calgary 
drew attention to the absence, north of the river, of con- 
venient spur trackage.> 

Replies to the questions relating to groundwater 
and surficial deposits were also essentially similar. Here 
it did not always prove possible to determine whether the 
influence was positive or negative; for example, whether the 
presence of groundwater was an advantage, as in the brewing 
industry, or a disadvantage, as in the mining industry. 
Generally, industries considering groundwater in their loc- 
ation also paid attention to the nature of local deposits 
illustrating the high degree of correlation that frequently 
exists between these two factors. As was seen in Chapter II, 
groundwater is suitable for some industrial purposes and is 
extremely important as an industrial coolant in east Calgary. 
Although many firms examined surficial deposits purely as 
building foundations, the sand and gravel industry is entirely 
controlled by their occurrence. 


Of all the returns only one listed prevailing winds 


4 This firm located in southwest Bridgeland. 


ant yd beoneulink deom sew. 
atutidanom osls aqueoip esadl,, 
yn tebrus gon al tonid viene toad i 

juoqaneas fies. 20% beor ud bdadus 20> | 

oft mt axogoa?. fenkeyag to. sonetuognh emesis oi 
tt now dereb lve yletatbaumt at conideg ony ba datstoubad 
-tonet 6 need yiiasmita esd nsottesol tisx cath bemeeconeei 
Yispisd dtton mowt movies eno toe aL, | 
“109 to , tevin odd to ddsaon ,soneeds odd ot 

_ eenen rt cece 
—aiuabinaeti ot pabisiex enoiszaup sit ot eetiqen — 
e19H .1z6slimie yilsisneses oels dase talatatahdatnlietnnciniclaniall bas ay 
ot ssdjedw onimuateb of eldiasog omen 
oft rergariw .sliqmsxs 2zot pevidspen ate evitiaog- | 


putwerd oft ni 26 ,spsinavie oe malmamantct: 177: 


«Yitevbat: oninim sat ab 2s 


-oof-altedd al setewhrvorp paisebbenoa,2 
etieeqeh issol to sauden ond oF: notinedis. | 
yflineuperti isd? notselexida, te enarepe: 
IL t9ddernlD ot mesa eaw oA. ee 
el bas eeeoqawd stateubat 2mnoe a0? 
Peace sce remen | | 

eY2zepleD tuAéo ni sheftods tetagaubnd ‘ne ‘ 
Cas aii ree cf git F 

as yleaug ad teoqed istobtue. ti 


| n Fo pe ai rene 
¥iesltine at yas aubat — gle | aint ce’, b 
ae ee ee 


ae ‘ aie wines 


F aint 2 ee Y ki ei 
Mae ae Ae ga 
' brs lephizd q ihe a ‘ Faia 


ith: pink Reon saceiptie 


54 


as having a role in site selection.“ The concentration of 
industry in southeast Calgary and the fact that the prevail- 
ing wind is from a westerly direction suggest that a down- 
wind location is taken as normal or, at least, is a fortunate 
coincidence. 

As was alluded to above, physical factors played no 
apparent role in the location decision of many industrialists. 
Of the combined returns, 37 per cent indicated this opinion. 
These negative answers were generally from the smaller type 
of service industry such as printing establishments and 
local bakeries. 

Research conducted by Guthrie regarding industrial 
water demands in Alberta proved of interest to the present 
discussion as some of the associated questionnaires were 
returned from industries in Calgary.> Results show that 
municipal supplies were adequatefor industries whose water 
requirements were small. However, large consumers prefer a 
location in the study area convenient to river or underground 
Supplies from the local gravel aquifers, Industrial water 
use in Calgary is generally based on the municipal supply 
and there is little evidence to suggest that many establish- 
ments use water directly from the river, This practice is 
restricted to the petroleum refining plants and some of the 
construction industries. Development of private wells has 


caused a lowering of the water table so that some of the 


. The Imperial Oil Company's refinery in Inglewood 


2 Pers. comm., J. F. Guthrie, Geography Department, 
University of Alberta, Edmonton, 1964. 
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older, shallower wells have been depleted. Guthrie's re- 
search also indicated that a serious lowering of the water 
table could be associated with periods of low river discharge 
such as the winter season. 

This research also suggested that few industries dis- 
charge effluent directly to the Bow River. Only three 
instances could be located, all of which were situated east 
of the Elbow River in southeast Calgary.° Generally, indus- 
trial wastes are disposed of through the municipal sewerage 
system. There is on record, however, one historical case of 
a meat packing plant disposing effluent into the gravel beds 
of an old stream channel, ” It could not be ascertained if 
this was a critical site control as the firm in question was 
established prior to a municipal sewerage network. 

The main conclusion to draw, therefore, from this 
complimentary research is that a direct source of river water 
is not of great significance in industrial location. Prox- 
imity to groundwater supplies would appear to be of much 


greater importance. 


Relative Importance of Pi¥s.c a) ana Economic Location Controls 


Results from the major survey indicate that economic 
considerations were more important in the general location of 
dndustry. Only 3 per cent of the industrialists stated that 
location in the Calgary area was primarily dependent on physi- 


cal considerations. While 7 per cent stressed both sets of 


Both oil refineries and a concrete products industry. 


P., Burns and Company Limited. 
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factors, 80 per cent concluded that economic motives exer- 
evsedrine most rsrgnif béarberolerin their (location! 

However, while economic considerations entered into 
the location decision at a regional level, it may be infer- 
red from the above discussion on physical influences that the 
latter proved of greater significance in pinpointing the 
exact Site, "Theintroleein establishing ithe rindustrpal “pat= 
tern of the city is obviously much greater than the figure 
of 3 per cent quoted above would suggest. 

Generally, it may be stated that industrialists seek 
the best combination of both sets of factors and, dealing in 
monetary terms as they have to, would tend to play down the 
physical side except where adverse site conditions hindered 
a successful operation. A detailed discussion of the econ- 
omic location considerations is held over until the section 
dealing with valley advantages, for in many ways they are 


essentially similar. 


Flooding 
Table V below illustrates the importance of flooding 
as a site control in the study area. 
TABLE V 


FLOOD HAZARD IN THE STUDY AREA 
(By Percentage Return) 


ASPECT OF HAZARD SAMPLE SURVEY MAJOR SURVEY COMBINED 
Potential problem 24 i) 9 
Site consideration 32 1? 17 


Damage experienced 20 | 8 
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The figures indicate the greater importance of flood- 
ing among recipients of the sample questionnaire for these 
firms were generally located in close proximity to the Bow 
River. Only a mere 9 per cent of all questionnaires returned 
denoted that a flood hazard presently exists. However, as 
was shown above, there remains no adequate guarantee that 
the flood threat has been diminished and a repetition of the 
worst flood in the history of Calgary would cause consider- 
able damage to much of the valley flat. 

Seven (8 per cent) of all the completed returns 
stated that flooding has been experienced in the past. Of 
these, four were due to high backwater stages associated 
with winter ice jamming and occurred along the south bank 
near the Bow River channel (see Fig. 7). The remaining 
three were due to high groundwater levels and may be assoc- 
iated with lowlying areas in or near former stream channels. 
One return from north Calgary indicated that prior to regu- 
latory measures being employed upstream no flood difficulties 
had ever been experienced. ® Since then, however, they had 
experienced ‘recurring trouble! which lends weight to the 
concept that a downstream increase in hazard has resulted 
from the increase in winter discharge associated with the 
generation of electricity. 

However, the fact that 17 per cent of} the total 


return considered the flood hazard prior to establishment 


8 This firm is located near the Bow River in south- 
west Bridgeland. 


> 
i) 


-hoolt te sonestiogmi sod89%p arty oY. 


ba: 


daatens sie | 
seo} 10% SitenAotseeuvp, eiamee ore 
WSs 2 


wot edt of ytbm'tkoup seolo: ak bexscof, ane a % 

sitsacoligeup Lis to #202. rh i pussies 7s _ ea 
-tevewoH .eteixea yitreees1g baemest booths ecialas te oneb 
ais secnasisup steupsbe on antemea sssdt evods. : 
silt te noigis 


99973 0 bits netiiceakint cea ase dseudt hoolt 


~asbienos seus> hiwow yiep{ed to yrotetd, ofa nt bool #2 
to | 


th: sow oy 
stelt yellsev. edt to.dovm of vena ohde 
anivtox beseafqmes say Ife te (imen, 19q,8).ceve2. 
betsivnosea: 


~(¥ 
-—SOage 


aa . 


ane 
-tasq edt of beomeiaeqxe nosed ead paibool?, sett betete 
> Begsta astewlosd dpid of sub, eaaw, a0? 198 
pilotemer eT 


pit gon) 


7 


ary luy 


td o 
Ated divee eds pnols betauo20 brs. onimmst. eat meer 


fernsds asviA sheen 


EY DtLE 
Kye 


a 


us 


» 


ad ysm bas elevel sstawbayep fiptd ot subsexew « 


-up92 ot r0ol1q tedtd bedeotbmt yzep is ddaon mort 
af vyony ,° 


ne 


> 


i ti? 


Oo. 


elennsds "se1za yeer0t wen x0, sh esems nine the 
sry , seVvevor 


bee 
boo!lt on meeauzsvaqu ar pried somes: 
feds eonte ® -beometseqxe neod x 
_ a ie. 
tiptew ebnel doidw ‘efduontd entasuges’ 
[yze2 esd Sesed mi sesezont mesxdanwod 1 5 ha 
er 


+ totw bedsizoars spreroalb asdaiw at 92693 
[atod 


fechas 
oft to Sas. yeq vf add 
+noemtatidesea of tolaq preset Seon 


.itevs i 
roe Sy Sines 
pon ni r9vtR wok eft 


INDUSTRIAL FLOOD HAZARD 


(NOSE CREEK 
( 


y, 


= 
m 
al 
ae 
W 
D 
O 
G) 
m 


LEGEND 


@ FLOODING EXPERIENCED 


ze FLOODING A POTENTIAL PROBLEM 


FLOODING A SITE CONSIDERATION 


emma 50 ROADS AND HIGHWAYS 


1 
IN 


Fig. 7. Source; Industrial Questionnaire 


TO EDMONTON 


TO 


MEDICINE 
HAT 


4 @24. waee 


A>, O9RL GQ 


top eBetue 


58 


indicates that many industrialists were at least aware of the 
problem. As is shown by Fig. 7, these returns are widely 
distributed and suggest that inundation is a potential prob- 
lem not only near the river channel but over much of the 
study area. When the locations of all these returns are exam- 
ined it is seen that the hazard is most acute in the vicinity 
of the Bow River and along the former stream channels of 
southeast Calgary. 

No return indicated any occurrence of spring flooding. 
Only one firm seemed to be aware of the major floods at the 
turn of the century and the implications of a repetition to- 
day.” Generally, it was the major, more important industries, 
as well as those situated on the river bank, that showed the 
greatest awareness of the existence of a problem. 

An examination of Table V would tend to suggest that 
a flood hazard no longer exists, or that if it does, there 
is general ignorance and apathy shrouding the issue. In the 
light of the survey the latter seems more feasible for many 
industries located near the greatest threat, the Bow River, 
did not consider flooding at all while others located fur- 
ther afield analysed the hazard in their site decision. 
Widespread scepticism seems to dominate industrial attitudes 


towards the whole question of flooding in the study area. 


Valley Advantages and Disadvantages 


Taple Vi on the following page illustrates the 
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relative importance of the major advantages to be derived 
from a location in the valley. 
TABLE VI 


VALLEY ADVANTAGES 
(By Percentage Return) 


ADVANTAGE IMPORTANCE 
Centrality a2 
Ease of -transport ie 
Ease of water supply 8 
Proximity to raw materials 28 
None i 
No comment me) 


The major economic benefits to be derived from a val- 
ley location involve its convenience to city-wide markets for 
local servicing, and to major transportation facilities for 
regional servicing. As far as the former is concerned, it 
is important to remember that the central business district 
lies in the valley and attracts to its periphery many of the 
small scale manufacturers of convenience and service goods. 
Bost of the 52 per “cent indicating “that ‘centrality Wasa 
major advantage, were located in the central industrial zone 
although this response was also typical of new industry in 
the planned industrial estates. 

Proximity to raw materials was numerically the sec- 
ond principal benefit. This is obviously of great importance 
in the construction industry and is tied up with the sur- 
ficial geology of the study area. Some firms using as raw 
Materials the procucts of Other activitiés* also replied 


under this heading. Principal among these were the chemical 
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and petrochemical manufacturing plants using the products of 
the city's oil refineries. 

Ease of transportation and of water supply were im- 
portant benefitsfor heavier industry in the study area. The 
processing of agricultural and mineral products and the man- 
ufacturing of building materials comprised most of the 
positive replies in these categories. 

Thirty-two per cent of all the returns indicated that 
there is no significant advantage in a valley location. These 
firms, for the most part, have no specific site requirements 
and their location in the study area seemed to be largely a 
matter of chance. Answers such as ‘emigrated here! and 
"born in Calgary' were typical of these small firms and ser- 
vice producing industries. 

An indirect advantage of location in the valley lies 
in the opportunity for closely related enterprises to co- 
operate for their mutual benefit. Fourteen per cent of the 
returns to the major survey indicated that extensive benefits 
were to be derived from a juxtaposition of related enterprises. 
Many involved the major industrial complexes and their 
associated trades, for example construction industries were 
frequently found in association with gravel mining operations. 
On the other hand, 26 per cent were in no way tied to other 
enterprises being generally local service industries such as 
bakeries. The remainder used the products of other indus- 
tries but proximity to these was not an important site 
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Table VII below depicts the principal disadvantages 
associated with location in the study area. 
TABLE VII 


VALLEY DISADVANTAGES 
(By Percentage Return) 


DISADVANTAGE IMPORTANCE 
Inaccessibility 20 
Presence of obnoxious industry 4 
Proximity to downtown 4 
High property values 4 
None 56 
No comment 20 


It will be observed that inaccessibility is by far 
the most serious difficulty encountered in the valley despite 
the recent construction of industrial by-passes to east 
Calgary. Traffic congestion and the absence of such handling 
facilities as adequate off-street parking and loading, 
characterise the industrial zone around the central business 
district. Another source of conflict arises from the dis- 
location of the street pattern by the complexity of the rail 
track network in southeast Calgary. 

High land and property values are of much greater 
importance around the downtown area where they frequently 
have acted as an expansion control on many of the small mis- 
cellaneous manufacturing concerns. 

The presence of the obnoxious petroleum complex in 
the southeast renders much of the surrounding land unsuit- 
able to many of the cleaner industries. Southeast Calgary 


is also too far removed from the downtown area for many 
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establishments dependent on the trade of the central business 


dietrict.<-° 


Alternative Locations 


Twenty-eight per cent of all the replies indicated 
that an equally desirable site could be found elsewhere out 
of the valley. Generally, this group comprised those indus- 
tries finding no distinct advantage in the study area. 
Twenty-four per cent were of the opposite opinion and denoted 
that such a move would hinder the success of their operation. 
These were industries such as gravel working, which are un- 
doubtedly tied to the river valley. The remaining 48 per 
cent refused to comment. It is interesting to note that if 
relocation was unavoidable then 35 per cent of all the indus- 
trialists would favor a move to one of the planned industrial 
estates. This percentage emphasizes the success of these 
relatively new developments and not one return contained 


derogatory statements about them. 


Journey to Work 


Continued industrial concentration in southeast Cal- 
gdry should involve more time being spent in the daily 
journey to work, Recipients of both questionnaires were 
asked to state the percentage of their employees who travel- 


led longer than twenty-five minutes to their place of work. 


10 One firm manufacturing leather goods in the cen- 
tral zone would favor relocation but considered southeast 
Calgary was too inaccessible for many of its customers. 
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The results are tabulated in Table VIII below. 
TABLE VILLI 


DURATION... OF .. THE.. JOURNEY, TO..WORK 
(By Percentage Return) 


—_—_—_—_—_—_—_—_—_—_—_—_—_———————_—____—_——_—_—————_———>>>>>>>>>=—>={=[{={_[_[{__—_>_ >s>=—ea—o—e_——s=——=>={[a_———=—==—a_——_—_—_—— 
Per cent travelling 


more than 25 mins. Sample survey Major Survey Combined 


O = 20 40 ae 34 
21 — 40 Le 14 14 
41 - 60 16 16 16 
61 - 80 20 10 3 
81 -100 -- 10 4 


The duration of the journey to work varies with the 
particular type of industry and the type of employee it in- 
volves. Firms in which manual or semi-skilled workers com- 
prised most of the total labor force were not as concerned 
about the journey to work factor as others, for their employ- 
ees generally lived near at hand in the residential enclaves 
of southeast Calgary. Conversely, industrialists requiring 
a larger white-collar labor force were much more vociferous 
in condemning the journey to work. The returns of the major 
newspaper publishing industries were typical examples of this 
latter group. 

Although some industrialists are beginning to critic- 
ise this factor, its seriousness is not of immediate concern. 
The continued industrial growth of the study area, however, 


could aggravate the problem and there may exist the need in 
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papers. 


The Calgary Herald and The Albertan daily news- 
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the future for an expanded system of ring roads and by- 


passes. ! 


industrial Conesentration in Southeast Calgary 


In conjunction with the above discussion the recip- 
ients of the sample questionnaire were asked for their views 
on the continued development of the study area. An analysis 
of the returns appears in Table IX below. 


TABLE IX 
INDUSTRIAL CONCENTRATION IN THE VALLEY 


OPINION PERCENTAGE RETURN 
Favorable 2 
Long journey to work 8 
Growing inaccessibility 4 
Expansion difficulties 4 
No comment 32 


The continued development of the area was overwhelm- 
ingly endorsed. Only 16 per cent of the. returns contained 
unfavorable comments and this suggests that, although some 
firms are experiencing the difficulties enumerated in Table 
IX, the great majority are happy with present trends. As 
was seen in Chapter III, the City of Calgary has officially 
approved this pattern of growth and has encouraged it through 


its zoning bylaw and industrial estates. 


SUMMARY 


The most important facts arising from the analysis of 


= Pers. comm., A. G. Martin, City Planning Department, 
CalLgarnies | OG35 
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the industrial questionnaires are summarised below under the 


headings ‘Valley Advantages' and 'Valley Disadvantages’. 
A. VALLEY ADVANTAGES 


Fifty-two per cent of all the returns indicated that 
some locational advantage was present in the study area, 16 
per cent contained no comment and the remaining 32 per cent 
indicated no advantage from such a location. The advantages that 
were generally enumerated are as follows: 
(1) Proximity to the central business district. This fact is 
important for many of the market orientated industries loc- 
ated in the study area. Proximity to the downtown area is of 
particular significance to the wholesaling and light manufac- 
turing belt enveloping the business district. Service trades 
and printing and publishing concerns are typical of industry 
deriving advantages from a central location. 
(2) Ease of access and transportation. Rail facilities are 
still of immense importance especially for wholesaling and 
warehousing establishments to the south of the business dis- 
trict. Meat packing, oil refining and the petrochemical 
industry are also largely dependent on the provision of rail 
facilities. Access to industrial areas has been improved in 
recent years with the construction of by-passes and ring 
arterial roads such as the Alyth bypass and the Glenmore Free- 
way. Use of the valley for rapid east - west transportation 
has been accomplished north of the river and tentative plans 
exist for the construction of a major arterial paralleling 


the south bank of the Bow River. 
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(3) Water Supply. Groundwater reserves are excellent in 
the study area and the quality of the water is suitable for 
large scale industrial use. Good opportunities also exist 
for those industries needing large quantities of river water. 
(4) Utility systems. The valley flat and the underlying 
permeable alluvial deposits facilitated the development of 
the municipal water and sewerage systems. Today these util- 
ities can be easily extended from the existing networks over 
the entire study area, 

(5) Presence of level land. The importance of the valley 
flat is reflected in the transportation pattern as well as 
in the existing industrial development. Easy grades have 
ensured that rail sidings can be provided over much of the 
area. Today this flat land is suitable for the construction 
of modern horizontal industrial premises. Large space using 
industries, such as petroleum refining, find their location 
requirements can best be satisfied in the valley. 

(6) Surficial deposits. The alluvial sands and gravel of 
the study area provide a porous, well-drained gravel base 
for construction purposes. They also provide an invaluable 
source of raw materials and constitute excellent reservoirs 
for groundwater resources. 

(7) Wind direction. The prevailing wind direction ensures 
that obnoxious gases and solid matter are blown away from 
the downtown area. The generally clear atmosphere may be of 
importance for some specialised manufacturing such as cloth 


and tenting production. 
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GhiiesleslatiorrienThis fisua *facton of immense importance for 
one industry manufacturing armaments and extloaiveda ks How- 
ever, as industrial expansion and infilling continue this 
minor attribute may be lessened and the company expressed con- 
cern about the encroachment of other establishments. 

(9) Amenity. The general amenity of the entire metropoli- 
tan area is enhanced when all the industry, or at least the 
obnoxious industry, is concentrated in southeast Calgary. 


Much of the present development remains invisible in the 


valley when approaching the city by highway. 


B, VALLEY DISADVANTAGES 


Twenty=four per cent of all the returns indicated 
that some major disadvantage could be associated with loc- 
ation in the valley. Fifty-six per cent disclosed no dis- 
advantage while 20 per cent contained no comment. These 
major disadvantages are as follows: 

(1) Lack of expansion space. This factor was most import- 
ant in the zone surrounding the central business district. 
Elsewhere sufficient land was generally available to accom- 
modate expansion in the foreseeable future. 

(2) Traffic congestion and loss of access. Both of these 
factors are most important around the downtown area where 
ori—street parking and loading facilities are, difficult to 


provide. The adoption of the grid iron street pattern pro- 


13 
Calgary. 


Canadian Industries Limited plant in southeast 
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duces:icirculation, difficulties, in; the vicinity of .the .rail 
tracks and on the steep valley sides. Due to the distance 
from downtown, southeast Calgary does not favor the establish- 
ment of industries dependent on the 'walk-in' type of trade. 
(3) The journey to work. Despite the existing ring roads 

and industrial by-pass routes, some dissatisfaction was 
expressedconcerning the distance and time required for em- 
ployees to reach their place of work. However, this factor 

is not a serious disadvantage to industry in the valley 
especially for those firms drawing most of their labor force 


from nearby residential districts. 


(4) The Canadian Pacific Redevelopment Project.** The 


proposal to relocate the main line railway track along the 
south bank of the Bow River would necessitate some relocation 
of industry from the central district. Some of the indust- 
rialists near the proposed location of the tracks expressed 
concern at the project: one, wishing to remain anonymous, 
went so far as to state that ‘in view of the plan we would 
not go on record as answering any of the questionnaire. ' 

This quote sums up the general air of uneasiness prevalent 
among many industries in the vicinity of the proposed re- 
development, 


(5) Industrial concentration in the river valley. Only the 


industry manufacturing explosives and armaments, noted above, 


14 This tentative agreement between the Canadian Pac- 
ific Railway Company and the City of Calgary relating to the 
proposed relocation of the Company's rail tracks has fallen 
through at the time of writing. 
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was strongly opposed to continued development in the valley. 
(6) In the older industrial areas around the business dis- 
trict the following general criticisms were frequent; small 
industrial premises, obsolescent buildings, parking diffi- 


culties and high land values and taxes. 
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EGHAPTERAV 
CONCLUSIONS 


rt can generally be concluded that the physical nature 
of the Bow River valley has been of significance in the evol- 
ution of the land use pattern, Urban development is commonly 
dependent on the satisfaction of the following conditions: 

a suitable slope; abundant space; the ease of water supply 
and of waste disposal; and the ease of transportation. The 
occurrence of all these factors in association has made the 
Bow valley more suited to urban development than any other 
area within the present municipal boundaries of Calgary. 
Pressure to develop the benchlands above the river valley did 
mot exist’ until the 1920s. 

The purely physical characteristics of the study area, 
however, have not been as influential on land use as has the 
location of railway facilities, in which the role of physio- 
graphy has been strongly experienced. The relationship be- 
tween rail transportation and urban development has been the 
most important factor in the fashioning of land use in the 
study area, It is essentially in the railway network that 
the link is found between the physical nature of the river 
valley and the land use pattern. 

Although those land uses most characteristic of the 
valley can be found elsewhere within the city, they are 
essentially concentrated in the study area. These charac- 


teristic land uses are industry; recreation and open space; 
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key transportation facilities; and commercial development. 
The distribution of other land uses in the study area bears 
little relationship to the physical characteristics of the 
valley. On a city-wide basis, however, residential develop- 
ment has been greatly dependent on the availability of the 
essential utility systems which are largely controlled by 
physiographical considerations. The importance of physical 
factors in the evolution of these distinctive uses is dis- 


cussed below. 


Slope 


The extreme importance of this factor in the evolu- 
tion of the present land use structure lies in its role in 
dictating the location of the railway network. Proximity 
to rail transportation facilities has, in the past, been of 
immense significance for many industrial and wholesaling 
premises, The agricultural and petroleum processing in- 
dustries, as well as others involving the movement of bulky 
commodities, are situated within easy range of rail facil- 
ities. Despite the increasing popularity of trucking in 
some light industrial and wholesaling activities, the 
questionnaire survey proved that the provision of rail 
transportation is still of vital importance for many indus- 
tries. The industrial pattern also reflects the ease of 
spur line. construction in the, southeastern. area. of the city 
over the extensive valley flats. These flats are also 
suited to the construction of modern warehouses and indus- 


trial premises. The appearance of the zone of warehousing 
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and wholesaling along the tracks to the south of the cen- 
tral business district was also directly dépendent on the 
transportation pattern and grew up around the Canadian 
Pacific Company's terminal facilities in Section 15 on 
Company owned land. 

Slope has also played an important role in the dist- 
ribution of recreational and open space facilities. Over 
much of the study area the limiting valley bluffs are too 
steep to be built upon and these areas have been left as 
open space. They provide a valuable addition to the 


recreational resources of the city. 


Water Supply 


Research has shown that industrial location in the 
valley for the purpose of taking water directly from the 
river has not been of major significance in the establish- 
ment of the land use pattern, Although some large water- 
using industries, such as petroleum refining, do use river 
water this has not been an important site requirement. 

Ease of groundwater supply is another characteristic 
of the river valley which, although it has proved advant- 
ageous, is not of primary significance in the evolution of 
the industrial pattern. 

The valley area has been easily serviced from muni- 
cipal water sources and this has been of significance in the 
phasing of urban development. The study area was largely 


developed before the higher benchlands which were difficult 
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to service and required costly pumping of water supplies. 
The physical nature of the Calgary area therefore, explains 
the initial restriction of urban development to the valley 


of the Bow River. 


Surtricial-Materials 


The nature of the surficial deposits has played a 
contributing role in the evolution of urban land use. The 
permeable sand and gravel deposits facilitated early con- 
struction by permitting rapid disposal of wastes prior to 
the installation of a municipal sewerage network, The 
gravels also provided a reliable groundwater supply for 
early industrial and domestic needs and are still an im- 
portant source of industrial coolants in east Calgary. 
However, the only industrial activity that is entirely con- 
trolled in its location by surficial geology is the sand and 
gravel excavation industry. This, in turn, has tended to 
attract the manufacturers of construction materials since it 
is costly to transport bulky raw materials. Of wider signi-~ 
ficance is the fact that the sands and gravels of the study 
area have constituted sound building foundations for general 


urban development, 


Flooding 


Little evidence was unearthed to suggest that flooding 
Lecent 
has acted as a widespread deterrent to urban growth. The 
only incidence was Lowery Gardens where a change in use from 


low intensity residential development to open space was in- 
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volved. However, extensive areas in the vicinity of the Bow 
River channel remain vacant and may testify that some hazard 

has been recognized. 

Although there is little evidence to suggest that a repet- 

ition of the major floods in the history of Calgary is im- 
possible, widespread ignorance and apathy surround the flood 
hazard question. However, it is encouraging to note that 

the City of Calgarychas :recently been examining the flood 

hazard question afresh in the light of such recent proposals 


as the Canadian Pacific Redevelopment Project. 


Slope Instability 


Although slope instability can be considered a 
potential problem along much of the steeper valley bluff, 
this factor has had only limited significance for the dis- 
tribution of urban land use. The danger of landsliding com- 
bined with the steep gradients has ensured that much of the 


bluff area has remained as recreational open space. 


Air Pollution 


It may be concluded that air pollution has not been 
important in the location of any of the major land use 
elements. Although some industrialists manufacturing cloth 
and clothing are becoming aware of the problem, atmospheric 


pollution is not of major concern today. 


a 


Pers. comm., A. G. Martin, Calgary, 1964, 
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Questionnaires 

Of all the elements of the land use structure, the 
industrial pattern has been most affected by the physical 
nature of the study area. The questionnaire analysis showed, 
however, that few industries owe their location primarily to 
Phyeslcal faecters, Ihe processing of sand and gravel and 
pecroleuUmyrer ain Carertheeprincipal Sindustries dependent 
emethe physical nature of the study: area. 

The survey indicates that it is the presence of a com- 
bination of advantages rather than one single element of the 
physical environment that has been of most significance in 
andustrial Wocation. When these physical advantages are 
linked to the presence of railway facilities and to the 
accessibility of the urban market, the study area becomes 
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APPENDIX A 
SAMPLE INDUSTRIAL QUESTIONNAIRE 
ive Name of firm 


2, A. Your firm is (please tick) (i) heavy industry 


(Aa Tiont andierry 


(iii)manufacturing 


(iv)non-manufacturing 


B, What was your basis of*selection? (Raw materials - 


machinery perhaps). 


3. In the original site requiremats what role did the 
following play and why? (If none, write none.) 
Ci) Flat land " 
(ii) Water supply i 
(iii) Proximity to railway os 
(iv) Groundwater levels eo: : 


(v) Soil or surface materials 
4, What other, if any, site requirements were taken into 


consideration? 
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Do you consider flooding to be a potential problem? 


A. Have you ever experienced flooding due to stream 


overbank flow or high groundwater? 


B. Were topics in (6) considered at all in site 


selection? 


What in your opinion are the main advantages (physical 


and commercial )to be derived from a valley site? 


A. Could these be obtained elsewhere in Calgary out of 


the valley? 


Bo If not, why not? 


Any disadvantages in your present location? 


A. iI£f your firm is serviced primarily by rail, could 


not road transport be substituted? 


Betta, Voy AOLt 


Please state approximate number of employees 


Could you estimate approximately what % have a consid- 


able journey to work? (Say 25-30 minutes.) 
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13. What are your opinions regarding the continued con- 


Centracion-ol Industry ano. ©, Calgary? 


14, Do you have any other comments you believe relevant to 


this--s-tud-+? 


tS 
o¢ ¢nevefet eveilfod vey vinaanss velco eae rod Bes) t 
de ,. ae 
= aes aero eee toms Sy neu *@ -. y : 
: Me - 


84 


APPENDIX B 


INDUSTRIAL QUESTIONNAIRE 


Name of firm 


Your firm is (please tick) Main Product(s) 


(a) Manufacturing 

(b) Non-manufacturing_ 
(c) Processing 

(d) Other (specify) 


em WN 
© 8@ @ @ 


Why did you locate in the Calgary area? 


In your exact site requirements what role did the 
following play and why? (If none, write none) 
unig Piat=rand 

(ii) Water supply 

(iii) Proximity to railway 

(iv) Groundwater levels 

(v) Soil or surface materials 

(vi) Prevailing winds 

(vii) Other 


(a) In your opinion did economic factors play more in 
your decision to locate than physical factors? 


(5) ¢Pleasenin stueconomiasasiteccontrehs imeorder .of 
Priority: 
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(a) Do you consider flooding to be a potential problem? 


(b) If so, please give details 
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(a) Have you ever experienced flooding due to stream 
overbank flow or high groundwater’ 

(b) If so,owhen? 


(c) Dollar damage estimate? 


Was’ the flood hazard factor considered at all in site 
selection? 


In your opinion what are the main advantages (physical 
and commercial) to be derived from a valley site? 


(a) Could these be achieved elsewhere in Calgary out 
of the valley? 


(ob) TPfsnoety-why not? 


Any disadvantages in your location now or in the future? 


Cad if your firm is servicéd primarily by rail, could 
not road transport be substituted? 


(b) Tf net, why not? 
Please state approximate number of employees 


What percentage have a considerable journey to work? 
(say 25 - 30 minutes) 


Please comment on the continued concentration of 
industry in S.E. Calgary (e.g. perhaps, too long a 
journey to work, increasing inaccessibility to local 
consumers, etc.) 


If re-siting would you have considered the new planned 

industrial estates? 

(a) Do you use the products of other industries? 

(b) Was proximity to these important in site selection? 
Crick)! ho NO ° 


Finally, do you have adequate physical room to expand 
in the future? 
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